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1 )E3 Responsive to communication(s) filed on 19 September 2005 . 
2a)D This action is FINAL. 2b)K This action is non-final. 
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Application/Control Number: 10/534,502 
Art Unit: 1609 

DETAILED ACTION 
Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 11-20 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

The term "employed" in claim 14 and 16 is a relative term which renders 
the claim indefinite. The term "employed" is not defined by the claim, the 
specification does not provide a standard for ascertaining the requisite degree, 
and one of ordinary skill in the art would not be reasonably apprised of the scope 
of the invention. What does Applicant intend by this term? 

The term "epoxidation medium" in claim 1 and 20 is a relative term which 
renders the claim indefinite. The term "epoxidation medium" is not defined by the 
claim, the specification does not provide a standard for ascertaining the requisite 
degree, and one of ordinary skill in the art would not be reasonably apprised of 
the scope of the invention. What does Applicant intend by this term? 

The term "catalyst" in claim 18 is a relative term which renders the claim 
indefinite. The term "catalyst" is not defined by the claim, the specification does 
not provide a standard for ascertaining the requisite degree, and one of ordinary 
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skill in the art would not be reasonably apprised of the scope of the invention. 
What does Applicant intend by this term? Which specific catalyst is used? 

The term "loop type" in claim 20 is a relative term which renders the claim 
indefinite. The term "loop type" is not defined by the claim, the specification does 
not provide a standard for ascertaining the requisite degree, and one of ordinary 
skill in the art would not be reasonably apprised of the scope of the invention. 
What does Applicant intend by this term? 

The term "possible presence" in claim 1 1 is a relative term which renders 
the claim indefinite. The term "possible presence" is not defined by the claim, the 
specification does not provide a standard for ascertaining the requisite degree, 
and one of ordinary skill in the art would not be reasonably apprised of the scope 
of the invention. Does Applicant intend for presence of "at least one solvent" or 
not (according to wording of claim)? 

The term "TS-1" in claim 18 is a relative term which renders the claim 
indefinite. The term "TS-1" is not defined by the claim, the specification does not 
provide a standard for ascertaining the requisite degree, and one of ordinary skill 
in the art would not be reasonably apprised of the scope of the invention. The 
term "TS-1" is an abbreviation and should not be used in the claims. The 
Applicant should spell out the term "TS-1". 

The term "molar ratio is from 2 to 7" in claim 16 is a relative term which 
renders the claim indefinite. The term " molar ratio is from 2 to 7" is not defined 
by the claim, the specification does not provide a standard for ascertaining the 
requisite degree, and one of ordinary skill in the art would not be reasonably 



Application/Control Number: 10/534,502 Page 4 

Art Unit: 1609 

apprised of the scope of the invention. What does applicant intend by this term? 
Is the molar ratio of allyl chloride to hydrogen peroxide equal 2:7 ratio wherein 
ally chloride is 2 and hydrogen peroxide is 7? 



Double Patenting 



The nonstatutory double patenting rejection is based on a judicially 
created doctrine grounded in public policy (a policy reflected in the statute) so as 
to prevent the unjustified or improper timewise extension of the "right to exclude" 
granted by a patent and to prevent possible harassment by multiple assignees. 
A nonstatutory obviousness-type double patenting rejection is appropriate where 
the conflicting claims are not identical, but at least one examined application 
claim is not patentably distinct from the reference claim(s) because the examined 
application claim is either anticipated by, or would have been obvious over, the 
reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. 
Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In 
re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re )/an Ornum, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 
619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 
1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 
1 .321(d) may be used to overcome an actual or provisional rejection based on a 
nonstatutory double patenting ground provided the conflicting application or 
patent either is shown to be commonly owned with this application, or claims an 
invention made as a result of activities undertaken within the scope of a joint 
research agreement. 

Effective January 1, 1994, a registered attorney or agent of record may 
sign a terminal disclaimer. A terminal disclaimer signed by the assignee must 
fully comply with 37 CFR 3.73(b). 

The nonstatutory double patenting rejection is based on a judicially 
created doctrine grounded in public policy (a policy reflected in the statute) so as 
to prevent the unjustified or improper timewise extension of the "right to exclude" 
granted by a patent and to prevent possible harassment by multiple assignees. 
A nonstatutory obviousness-type double patenting rejection is appropriate where 
the conflicting claims are not identical, but at least one examined application 
claim is not patentably distinct from the reference claim(s) because the examined 
application claim is either anticipated by, or would have been obvious over, the 
reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. 
Cir. 1998); In re Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In 
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re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 
619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 
1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321(c) or 
1 .321 (d) may be used to overcome an actual or provisional rejection based on a 
nonstatutory double patenting ground provided the conflicting application or 
patent either is shown to be commonly owned with this application, or claims an 
invention made as a result of activities undertaken within the scope of a joint 
research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may 
sign a terminal disclaimer. A terminal disclaimer signed by the assignee must 
fully comply with 37 CFR 3.73(b). 



Claims 11-20 are provisionally rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1-10 of 
copending Application Publication US 2006/0167288 A1 (Application No. 
10/534299) in view of Gilbeau (US 6,063,941). Although the conflicting claims 
are not identical, they are not patentably distinct from each other because the 
instant claims 1 1-20 and claims 1-10 of US 2006/0167288 A1 are both directed 
toward the manufacture of 1 ,2-epoxy-3-chloropropane by reaction between allyl 
chloride and hydrogen peroxide in the presence of catalyst, in particular TS-1 ; 
use of a solvent, in particular methanol; the allyl chloride having a 1 ,5-hexadiene 
content of less than 2000 ppm; a reaction temperature of between 45 to 80°C; a 
molar ratio of allyl chloride to hydrogen peroxide of from 2 to 7; the catalyst being 
present in a fluid bed; and the use of a reactor of loop type comprising 
recirculation of the epoxidation medium. The difference is that in US 
2006/0167288 A1, there is no pH limitation (claims 1-4 and 6-10) or the pH is 
limited from 3 to 4.5 (claim 5), whereas the instant claims, the pH is required to 
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be greater than or equal to 1 .5 and less than 4.8. Gilbeau discloses a process 
for the regeneration of a catalyst, particularly a catalyst used in the reaction for 
the epoxidaton of allyl chloride to 1 ,2-epoxy-3-chloropropane (epichlorohydrin), 
(see entire disclosure, in particular column 3, lines 44-53). Gilbeau further 
teaches that the effluent arising form the preparation of the epoxide can already 
contain the oxidizing agent and therefore can be recycled and reused to 
regenerate the catalyst (see column 3, lines 57-65). It is taught that the pH 
should be maintained at a value of at least 2 and usually does not exceed 8, 
preferably 7, because alkaline pH values can affect the activity of the catalyst 
(see column 3, lines 36-43). It would have been obvious to one of ordinary skill 
in the are at the time of invention to utilize any pH between the value of 2 and 8, 
as taught by Gilbeau, in the process of copending Application Publication US 
2006/0167288 A1, since Gilbeau teaches that this is a suitable pH and that the 
use of alkaline pH can affect the activity of the catalyst. Further it would be 
routine experimentation for one having ordinary skill to modify the pH in order to 
determine the optimum range. 

This is a provisional obviousness-type double patenting rejection because 
the conflicting claims have not in fact been patented. 



1 

4 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

This application currently names joint inventors. In considering 
patentability of the claims under 35 U.S.C. 103(a), the examiner presumes that 
the subject matter of the various claims was commonly owned at the time any 
inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a 
later invention was made in order for the examiner to consider the applicability of 
35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 
U.S.C. 103(a). 

Claims 1 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Gilbeau (US 6,063,941 ) in view of De Jong et al (WO 96/03362). 

The instant application claims a process for the manufacture of 1 ,2-epoxy- 
3-chloropropane (epichlorohydrin) by reaction between allyl chloride and 
hydrogen peroxide in the presence of catalyst, in particular TS-1 ; use of a 
solvent, in particular methanol; the allyl chloride having a 1 ,5-hexadiene content 
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of less than 2000 ppm; a reaction temperature of between 45 to 80°C; a molar 
ratio of allyl chloride to hydrogen peroxide of from 2 to 7; the catalyst being 
present in a fluid bed; and the use of a reactor of loop type comprising 
recirculation of the epoxidation medium. 

Gilbeau discloses a process for the epoxidation of allyl chloride to 1 ,2- 
epoxy-3-chloropropane (epichlorohydrin) with hydrogen peroxide in the presence 
of solvent, such as methanol and a TS-1 catalyst (column 3, line 44 to column 4, 
line 47). It is taught that the pH should be maintained at a value of at least 2 and 
usually should not exceed 8, preferably 7, because alkaline pH values can affect 
the activity of the catalyst (see column 3, lines 36-43). Gilbeau also discloses the 
reaction temperature is between ambient and the boiling temperature of the 
solution, preferably a temperature of at least 50°C and not exceeding 100°C. 
(column 2, lines 53-56). In example 1 , the molar ratio of allyl chloride and 
hydrogen peroxide is 2. In example 1, a reactor equipped with a recirculation 
loop is utilized and the catalyst is present in the form of a fluid bed. 

Gilbeau differs from the instant invention in that Gilbeau does not disclose 
the amount of 1 ,5-hexadiene in allyl chloride used. 

De Jong et al discloses that it is beneficial to remove hexadienes, 
particularly 1 ,5-hexadienes from ally chloride (which is used to make 
epichlorohydrin) because hexadienes are a source for chlorinated by-products 
(see page 1, line 15 to page 3, line 3). The production of chlorinated organic by- 
products are toxic, thus it is beneficial to reduce their production. 



* 
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It would be obvious to one of ordinary skill in the art at the time of 
invention was made to utilize an allyl chloride with a minimum amount of 1 ,5- 
hexadiene as possible as used in the process of Gilbeau since De Jong et al 
teach that hexadienes are a source of undesirable chlorinated organic by- 
products that form when the hexadienes react with water and chlorine. One of 
ordinary skill in the art at the time the invention was made would have been 
further motivated to use allyl chloride with minimal amount of 1 ,5-hexadiene as 
possible as taught by De Jong. Thus, the absence of 1 ,5-hexadiene (or the 
minimum amount as possible) in the allyl chloride of Gilbeau would eliminate or 
reduce the formation of chlorinated organic by-products in the production of 
epichlorohydrin. This would result in less toxic wastewater and reduced costs as 
suggested by De Jong (see page 1 , lines 1 5-29). 

Claims 1 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Strebelle et al (US 6,288,248 B1 ) in view of Nakanishi et al (JP 04327582) 
and in further view of Gilbeau at al (US 6,063,941 ). 

The instant application claims a process for the manufacture of 1 ,2-epoxy- 
3-chloropropane (epichlorohydrin) as described above. 

Strebelle et al teach a process for the manufacture of 1 ,2-epoxy-3- 
chloropropane (epichlorohydrin) by reaction of allyl chloride with a peroxide 
compound in the presence of a TS-1 catalyst and a solvent such as methanol 
(see column 1 , line 5 to column 3, line 33). Strebelle et al teaches that the 
peroxide compound which can be used in their invention can be chosen from 
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hydrogen peroxide and any peroxide containing an active oxygen and capable of 
carrying out an epoxidation (see column 2, lines 29-36). Strebelle et al also 
teaches that the molar ratio of allyl chloride and hydrogen peroxide can vary 
within a wide range, but is usually less than or equal to 10, particularly to 4. (see 
column 2, lines 49-53). Strebelle et al discloses temperature ranges can very 
within a very a wide range, but usually between 0° and 120°C (see column 3, 
lines 2-1 0) and the catalyst is present in the form of a fluid bed (see column 6, 
lines 14-15). Strebelle et al discloses all of the claimed limitations except the use 
of an allyl chloride comprising less than 2000 ppm by weight of 1 ,5-hexadiene. 

Nakanishi et al teaches a process for preparation of 1 ,2-epoxy-3- 
chloropropane (epichlorohydrin) which is analogous to the claimed process. 
Nakanishi teaches in this process, it is desirable to utilize an allyl chloride 
comprising 1 ,5-hexadiene content below 0.1% weight % (1000 ppm). The 1,5- 
hexadiene is converted to the by-product, 1 ,2-epoxy-5-hexene, by oxidation (see 
WPIDS abstract), which cannot be separated from epichlorohydrin by distillation. 
Thus, the process of Nakanishi allows one to prepare high purity epichlorohydrin 
more efficiently. 

It is well known in the art that it is advantageous to control acidity of this 
reaction at a pH range of, preferably, 2 to 8 as described by Gilbeau et al (see 
entire disclosure in particular column 3, lines 34-53). 

One of ordinary skill in the art at the time of the invention was made would 
have been motivated to utilize an allyl chloride having a 1 ,5-hexadiene content 
below 0.1 weight % (1000 ppm), as taught by Nakanishi along with the pH range 
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as taught by Gilbeau et al, in the process of Strebelle et al because it would allow 
the preparation of 1 ,2-epoxy-3-chloropropane (epichlorohydrin) of Strebelle et al 
without formation of the unwanted by-product, 1 ,2-epoxy-5-hexene, which would 
form as a result of the oxidation of the 1 ,5-hexadiene by the peroxide used in the 
epoxidation of allyl chloride. 

The Examiner believes that the teaching of Nakanishi is properly 
combinable with the teaching of Strebelle et al because they are directed toward 
analogous subject matter - epoxidation of an allyl chloride with a peroxide and 
both seek to solve a similar problem in the art - generation of undesirable by- 
products which are difficult to remove from 1 ,2-epoxy-3-chloropropane 
(epichlorohydrin). 

Conclusion 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http.V/pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to John Mabry whose telephone number is (571 ) 
270 - 1967. The examiner can normally be reached on Monday - Friday from 9 
am to 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Jeffrey Stucker, can be reached on (571 ) 272-091 1 on 
Monday - Friday from 9 am to 5 pm. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 
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